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(57) Abstract: 

PURPOSE: A thermal processing method for a wafer is provided to 

remove grown defects and form simultaneously a DZ(Denuded Zone) 
layer of uniform depth and a BMD(Bulk Micro Defect) of high density. 

CONSTITUTION: A wafer has a grown defect such as COP(Crystal 
Originated Particle) on Its surface. The grown defect is removed from 
the surface of the wafer by performing a thermal process. A DZ layer 
as a non-defect layer is formed thereon. A BMD of high density is 
formed therein. In order to remove the grown defects and form the DZ 
layer and the BMD of high density therein, the first to the third thermal 

processes are performed. The first thermal process Is performed by| I 

using a diffusion furnace or an RTA(Rapid Thermal Annealing) device. The second thermal process is performed during 5 
seconds to 10 hours under temperature of 1100 to 1300 degrees centigrade. The third thermal process is performed by 
lowering the temperature according to a ratio of 1 to TOO degrees centigrade per second. 
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B ^-S^ ?4IO|It|2J ^x^El g^SQil Stt)- ?J!0|ItiOil 4^:li(Hr)g MEjH SEg 1100-C'-1300 



i2gE2i Btmm ^ siD. 



E 1° a «»soil [[fS ?i|0|ffl2J S^jEIAI SE ^HHM SA|^^& £3. 

£ 2^ Ix-IEI 2! SllOIItiSj B3£E. . - 
£ 3^ a ^»«oi| [[fEI- ISEia ?ilO|itl2J 

E 4a S! S 4b^ S &SOII [EFEh gflEIS ?JI0IIH2| BSSS UEHH= Ah5!£S, 
E 4a£ SllOlitI SS^ 0Z#2| SSOjH, E 4bS 9l0liH LH¥2| BMD#E| 03OIQ. 

g m-go ahsai :4i7:H S^SPI ^EI5 ?J10|Iti i^iligmiOil 2:25Ai. ?-IIO|iii011 SiOj 

Al E^lg Sl^AI ^^^Ej^ lti-(grow- In defect)! TiO^fSAi i30r -^ItJ-g ?>I2 LH^I^f 

I3^'E°J i;:»-E^ ul-^ ?|0|Itl2| IxlEI a^lHI aOIQf.SAK g>J S! ^ 

^ sot g°| LhStr SOHHIAI ■?\% ^^2!0| HHhS &ESI^AhE JlSSj^ gj as^^ 




6-1 



^2002-0052565 



gSJ SISOl fi^EIH aa. OIWI im. aiOiaE ltKgro»-in defect)OI MyiSH I2S§ 

&^7ICH1AI S§ ll^(grow-in defect)Dil^ ?IIOiaCHI IStEITlLK ££^, ?JI0IIH2| SE?Dfl MOIE 

(void)M COP(Crystal Originated Partical) 101 SQ. OlElt.^ IS SIlOliHe SfS:?! 

951 UH Igg SSAIl SiQ. 3B1Lb &1§ S^S 

UliB^. SIS :?FS5h01 ?J!0|iae ^&tt W iTjeiohOl 1§ SlTluraa. ?J10|IH2J § 

jiaa^ 4=:ir(H.O %^A^S(dif fusion furnace) LHWIAI 1200*c 0\^2\ HgOllAI 1-5 AIZ!" SSt StS 

Til °^MCH muim oi^e^ ^hj, ?jioia 5321 cop^ ^:i:(H.o(Hi gsths 

eitr WIOI2!AI(vacancy)2h ^JA^2J OlgOll 2\n ^U\Ey[ W^iT^ ^^Aj^lH^MI ?l!0|ltl 

gtm :qi7i*^i:K 

UBILK X1l7i^F7l ^It.!- ^^teOilAlE) iTjEISh^ ^^SHSfe e^Eflj^liAhSI S^#S 

S OI^EI^ SOI^ DZ#(Denuded Zone)IlF oj-Eilj S§A| g-^E|^ .S3^# TIIEig (getter I ng)eF 

y\ ^It!- :QgE2j BMD(Bulk Micro Defect)S^^Aia ^ SH. 

?II0IH2| t^MO,) feE 7:h2f DZ#]lh J2gE2| BMDP g^AI^PI 1E2J § 

73EI(Rapld Thermal Annealing : OltK RTAEI- StJ-) g^g£S iT^BI^Failh 01 RTA oj|o|go| 
soil 4^4' A gE §gAI2J ^ ITJIEI StdlOilAI 1200*C 0|^^2J gEQilAI 1 

:i(N.) ^?i:?i^ i:^-{Ei^ra i^(N_o:?h 9-iioiiH LH^s ^EiEioi i+4r(o.o2j ^mm ^o\tm m^n 

(nuclei ^^t\0^ iSOil OZSOl ^gtlSAI LH^Dil I2gE2| BMDfi S^D.HEILK fe^stT RTA & 
ojioiiH ]B^30| oops StHIj-. 

□EIHS, SEHOil^ 9-IIOIitll M^%' [[» «S gtKgrow-in defect)^ ?|oH srifgOilAI g«E| 

i} ^ soi£i DZgnh :igE2j bmos sstpi ^it> RTAM ats^icflot: saigol aacK 

[1>EW, H ^t^S ;^ll71§BAi Smtl SOjSj DZSSF USESJ BMDM SAIOII SSS 

^^m ^^iy\ b ^ai mm snoiiasi mna ?iioiiHtHi 44r(H.oM ^ei 

H SEe 1100-13OOX3)ro ^"-^AI^ISAI ^x^EI§|'□1 Itm TaMuhDI DZ#(Oemjded Zone)^ 

\^7\\9}. 491 ?IIOIit|(HI :<^^(H.)£I- :7|->i2J :7^^g ^EIH ^EM 110IH300*cS S73AI 

?lSAi ^^^-lEmiOt mm LH^CHI H^'E^I BMD(Bulk Micro Defect)! 2Bmi ^^-I? 1 .9-1101 

^EM ^f?>^AI?l3A1 ^X-!E|5|01 H^ESJ BMDM °^gtFAl?i^ 3&71IM =?bl*HCK4»-:7| 
E^S^F7I ^It^ B ^'S^ L^S ^'Al DllOil mm §llOlia°J I^^IEI a^S^ ^JIOmiHI 4^^(H.^)M 2 slm LHAl 
50 simg ^EIH ^EM 11GG'-1300*cU|-XI i^»-^A|?l3Ai ^XIEr&l-Ot H« TaiTieFOl DZ#(Denuded 
Zone)e m^m^ ]Bmh ?4IOIit|Qil 4^^(H.)(HI ^:l^(Ni), OFM^(Ar). L1l^(Ne)2i y\r±:m 
O.B'-SOXS ^%mCA 2 slm LHTJI 50 sUnS ^EIS ^EM 1 lOO-- 13G0*cS ^;^IAI?l3A-i g^-jEluKH 
?4IOIitl IW^m :D^E2j BMD(Bulk Micro Defect)^ ^^ol^ 2B-71IEK -4^1 ?IIOIiil(HI li(NO, Q[^^ 
(Ar), L1IS(Ne)°| ^^(HO E& §^(N,), OF^£(Ar), L1IS(Ne)S| 4^±{H 

2)m StItI 2 slm LHXI 50 sImS gEIH SEM oFS-AI^ISAi g^EI^KM fe^l nSESJ B1«M & 

^'■^lOilAI, Hj-ifSltl-Til , LHAl 3B7\\m Sfi+S E^ RTA(Rapid Thermal Annealing) S-XjOliAl 3tSt^ 

0Hr2!§h?lL ]Sm\M :^±mm 2 smmjl 50:.slne ga^Dl, SEM liS Uc-'IOO-cSJ ^ES 6f 
^AI^'lUgJQ. DZ#(Denudal Zone)g 20~9DAmS| SOIS SStlQ. 

Uhir^l^CTL IBifllOflAI 4^(H,)(HI §^(N.O, Oe£(Ar). UIS(Ne)2| 7h>:g O.S'-SOX StJ*^ 7F 

A^§*^CK 

bUf^mTiL 2B?lie 4=±(H.)Qil ^it(N,): :Ohs^(Ar), L1l^(Ne)2i 0.5-50%^ ^^KJi 2 

slm LHTa 50 sImS ^ElSAi 5^ LHAI lOAI^K =oh 5jtHt.O. 

Uh&^»3h7iL 3B7\mM 1^(110. 0F55(Ar), L1l&(Ne)2| g»S :?F^, 4^(H:) E& m±m, 0[^S 
(Ar), L1l^(Ne)2J g&S 7[±m ^±mm St!t^ :'f^g 2 slm LHXI 50 slmS gEISAI 94IOIIHBJ gE 

M l^iT rc-'iooxy ^E^ tmM^o. 

m^^tm. 3B?1I(HIAI 691 mi 4^±iH,m OE£(Ar) E^ L1IS(Ne)2| Mm^.^i:^ 

7hb.5-'50% SEl-gJClK 

OjtK S^Sf ESg &2§I0I S SS# SAIiei fiSS^O. 

E IS s ^^aoii mm m\m^ gj^iBiAi se qimg EAi^fe esoiji. e 2^ gsEi 3 aiornisi 
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E 3S B ^••gOII [t^E^g^3Ell! 9J|0|iH°l BgtOIQ. 

El ^ChW S 3(HI EAIl! bfiF &0I SSOil 11^(13)01 XflTjEIOI m*i-#e] DZ#(17)0I ««E|J1 
LH^Oil I2g£2| BMD(15)7hSgaQ. 

S!?el, §110101(11 SE^ RTA OlSSm 1 gSElEia. ^7|0IIAI aioiinni)oii ^± 

mm 2 Sim LH:^I bo slm.SSS ^£12 1i& 1-C~100X5J ^ES IIOO-ISOO'C §so^7q 

AlVlSAI 1 IXlSltCK 01 UH, COP MOIE(void)l «S5fe It^^J 2|^0| Si02S ^^EIOI 
73 2t£S£ <ii(H2)S Si022h lim Sem STISffi, £ 301 EAIS U^2^ iTOI ?ia#e.l DZ 

s()5)s 20~50Ani soiM ?;>Em ««t^a. 

0Z#(15)1 9ltt IBTll lx^EIA| 4^^(H.0(}il OeSCAr), LIISCNs) §51 g&s 

1 0.5~50X StJtf 7ti^l.AhS^ 4=£ 2JQ. ^7|0ilAl 4^i(H..)(HI gii:(M.-), 0FS5(Ar), LIIS(N8) 
§21 §SS HOiaAl (vacancy) E= ^73ZI- ?a (interstitial injection)0| ^OIUE* *ra 

BMD2J S50I gOI«^E^ SJO. HEIU, BMD^ 4+4: ^iSgOIHS 4^i(iCM .&§§ra i^i2^ ^.^S£|0^ 

5 St^MOl SraSI X-OTIEI^ as eWi S.«S*J DZs(15)OI 20~50«i igE HQ £IS 21S STat^ 
D. gJ^EI .?0OIIi|(11)2J SEg 1iro~1300iC SES S;qAI?ISAI 5s LHTII lOAIfl- §£ § 

6 23711 gjtlSlfi atSHHIK 29?1l §*|E|S 4si(tt)01l 0|S£(Ar), L1iS(Ne) S2| 7h 
>:S 0.5~50X gE StftJ- 2 sIm LHAI .50 slm gES ^SAI IHl, 14:(N0, Oj-sa 
(Ar) E= LllS(Ne) §mS ?jl 0121(11)21 LH^S »i!£|0| ir4:(0i)21 ^gS §□|5^?^l 

Sfgt-HK HSIHS, 9JI01iH(11)2J LH^, DZs(l5)2J t[^m^ e^E^lli4^^ SgAI S80IIH(11) 
iSOil 7ilE11!Sh7l fitt Ilg£21 BMD( 17)71- ^^^Q. 

2B7fl g«EI ^, 941018(11)21 SEg 1i& 1*c~100-c2| ^ES olg-AI^ISAl 3e?ll §*IEI*^C^. 3e 

711 siioiiii (11)011 mMH:). omsw. uism) §21 ss^s ^m»:) !£^m±m. 

bfsS(Ar), L1lS(Ne) §21 <iii(H.-)g StMl- 7hi§ 2 s\» LHX| 50 sin gES SFEIS5AI 

at5S^0l 5!g(quenching)^2^§l OlgolOil 2gE£| BM0(17)a S^Sa■Alal:^. 6f7l011A| SST <i 
±(H-)WI l;±(N.O- OhS5(Ar), L1lS(Ne) §21 ggg 0,5~50X gE StJty- 2^ M§W 4^ 

S ^"SOli mSi ^lOIStdUS 33711 gj^-iEI$h3.E 3011 EAiS Um i^OI &S St.K13)OI SlTIEIIl, 90 
0|Q|(11)2j £9011 DZSd^OI ^SSIH U{i^W USES) BMD(17):7^ €Sg!Q; 

E 4a g E 4b^ & ^gOll [&EI- gSIEI^ SIIOIIHSJ 99 E# UEILH= ASSlS, E .4a= 91101 iH 19 
21 DZS24 B9# LIEHJIIl. E 4b^ 3101 ffl LH^2J BMDS2| E}9§. LiEHi!Q.E 4ag .S-2m9. 91101 iil 
(11)21 £921 USE BI4D(17) &'0I1 DZS(15)0| ?iS UEftSQ. $7IOIAi 0Z$.(15)S 9IIO|&l(n) 

19011 EAia 4>S|d3#S| SOIS 

nan, e 4bg £^5«i-9, 9B0iiH(n)2j lh¥oii bmd(17)7|- uses a«a UEi-yjQ. ^^^iooai 

BMD(17)^ 310|ia(11) LH^SJ DZ#(15) 51-^ SaaP-. 

urn iroi M §fg^ 9llOlffl§ ^iS E^ RTA LHWIAI 4=i(H.0S 2 sin LHiiq 50. sin gES 
iE|9Al 2E1 lig- 1*0-100X21 <^S.S. 1100~i300X mS.Vm U^M9\ 1971! SSSiSjOl [JZ#a 
20~50/<« §E2| aoie SStH ^, ^MH-yn S^dlO, OtS5(Ar), L1IS(Ne) §2J 0.5 
~50X gE ^iJt^ ?1i5:e 2 slm LH:^I 50 slD gES ^EI9A| 911015121 1100~1300'c gEOIlAI 5s LH7II 
1GA|^^ gE S2I- 29711 17;^E|5^01 2gE2| BMDM ^^tm. A^MM. li!:'(H-). Ohs=(Ar), L1lS(Ne) 

§21 Ms-g 4=i(a-) ofM5(Ar), Liis(Ne) §21 7ii^m ^±mm 5tm 

2 Sim LHTa 50 slm gES ^EIjI 31010121 SEl 1-c~100-c2J ^E£ 6li}AI?igAI 33 

331 s«eisioi iigE2i mm ygaAigjQ. 

[QEIAI, S ^-SS 1SHI 980101 SSEIOH 2i«| 9Sg 95 «§AI irgaS St.>€ HTlSigAI 5 
9011 ^rntiS?} DZ#m €SehI2 LH¥011 jiaE21 BMDSs ^^IT 4 Sl^ SiSOl SIO^. 

1 

9J10IOI01I ^i(1t)M SEIH SES 1100~1300XDCT ^^AlFigAI g*IEI«IOI «S Itfs fllTISIOl OZ 

^(Denuded Zone)S leTflSI-, 

^71 S11O1O101I 4=i(H0£l- M&S 71ii:2| ^tJ" 7\^m ^Ejl! SEM 11GO~1300*cS SX|Ai?l9AI 
Sl-01 9110101 LH^Ofl i2gE21 BMD(Bulk Micro Defect )g iSSSI^ 2371l£h 

4^71 91101012) SE# 5hSrA|?l9A| gX|E|BhO| IlgE2i BMI^ e^g5hA|?l= 3978^ ^H|S^^ Sl| 
01 0121 S^lEI W^. 

^9t^ 101 SiOIAI ^71 1B71I UIXI 33711M E= RTA(Rapid Thernal Annealing) SflOilAI S^Sj- 
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g^MOll aolAI \Bm\M W\ 2 slm LH7;| 50 sImS ga^^ 9J10|it|2) g^HEl s-B. 

S^t^ 1(HI aOIAI \B7\mM SEM rc~100*c£) ^ES S^A|?|^ §IIOIiH2| gX^E| 

g^t^ 1(H1 SiOIAI ^71 6^71 OZg (Denuded Zone)S 20-'5Dj«m£| SCJIS SSuFS ?JIO|iH°J 1 

S^t^ m SiOjAI 6^:71 1B7IIMA1 4^:4i(H:)0il m±m. OESCAr), L1tS(Ne)SJ M&g Q glPF 

m\ SiOiAi 13?1I01IA| ^^(HOOil mM^,). Oes(Ar), L1IS(Ne)SJ y[:^m O.B'-BOX 

StJt^ ^hirM AFSSfe SaOlfflSI l^EI g^S. 

§^t^ IQil SiOlAi ^i-^l 5:2 LHAI lOAIZKSe^ ^m[^ $JIO|iH?| StHEI ajg. 

S^tr 1011 SIOJAI 2B71IW 4^^(H.0M 14r(N,). OI-ss(Ar),. L1lS(Ne)2| gS« O.B-BOXS 
^tJtl-OJ 2 Sim LHTa BO.slmS SEISAI StSefe SII0IIH2J l^iEl SS. 
10 

s^ti- loil siOiAi A|.:7| 3Ei-7|joiiAi aioifflsj s^g i^^^ rc~ 100x21 e>?fAi^i^ giioiai 
11 

§^t>^ 1011 SiOlAI ^"-^l SBTIIM ^^(NO, .OhS^(Ar), L11S(Ne)SJ ^^(H.) E^ §^ 
(K), Ohs^(Ar), L1IS(Ne)2J gSS :?h^01l <^rli(H.)g StJtH :7^:6g 2 sin LH73 50 slmS SE|?^ S|| 

ojfflsj iTHEi 

S^t^ 11M aOiAl ^:7| 3B71I0I1A1 ^7] S« 4:ib(lt)0|| g:i(rt). 0E5(Ar) E^ L!IS(Ne)2| 

9J|O|it|01l :i>ili(H.)m 2 Sim LHX| 50 slmS ^EIH i lOO- 1300*cD}-;^l ^^^A|?I3A| gx-jE|^|-01 SS" 

Itm ITi^hDI DZ#(Denuded Zone)M \B7\m.^'y\ mwn 4^±{H^m 

(Ar). Lil^(Ne)2J y[^m O.SSOX^ ^^\0{ 2 sIm LHAI 50,slmS ^EIH gEM llbo~1300*c 

S SX|A|?|3A| g«E|§FOJ SilOjffl LH^OII IiaE2| BMD(Bulk Micro Otefect)! ^St[^ 2B>a2F, 

mmm I^CNO, 0&5(Ar), L1IS(Ne)2| g§S 4:^(H0 E^ B^m. nm^iAr). L11 

^(Ne)£| :7h>rOI ^^(H.)M Sllt^ 2 sIm LH^^I 50 slmS §E|:i2 §h&A|?IBAi 

ElufOI JIgESI BMDM B§aAI5'|^ 3B7)ie :?0|thS S|IO|It|2J gSEI »a . 

g:?t^ 14 

^SUJ^IU.^^i"'^.^!?' 1-^^' --^^ RTA(Rapld Thermal Annealing) &7lOflA1 StS 

^1-— SllOjiJiSJ iTjEI gJ-B, 

^=m 15 

S^t.^ 13011 SiOlAI ^^71 1B71101IA1 SEM IX-- 100X21 ^ES &^*A|?|^ ?4I0|IH2| gTjEI 
&^B. 

16 

laHl SiOlAI \B7\mM ^±mm m±m. OeSCAr), L1IS(Ne)2J M^S :7h^g Q ^yy 

t^ SS^ Al-gtfe ?4IO|ia2J g«EI 

17 
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g^t^ m SiOlAI ^^y\ \^mmM ^^(KOM I'^dt). 0^^^(Ar), L|IS(Me)2| ?i^m 0.5- 

50X ^^tl- y[^m AFg^fc ?J101iti2| gTilEI g^^. 

18 

S^lf 13011 SiOIAl ^71 2B-7I11 5i LHT] 10AI^^ §e.H StS^fS SIIOliBSI SSEI WS. 
19 

g^t^ 13011 sjoiAi d^miM siioiasi i^s rc-ioo^csj o1?,^ai?i^ ?jioiffl 

g^t^ 13(HI 2{DiA1 W\ 3BHmM ^1,^ 4^i(H.)lHI OhS5(Ar) £E& L1IS(Ne)2| 

o.5~5o% 3101 a sj mmi s-g. 



lEf:qi 3^7% 

— »i < — »s 

♦ * « 




— ► 
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